We describe the performance of a commercial (Steranti/EIR) RIA reagent kit for measuring 17p-estradiol directly in serum.
serum pools from men, to which three different concentrations of estradiol had been added, was (mean ± SD): 98.6 ± 7.0% at 107.5 ng/L added; 98.8 ± 4.7% at 322.5 ng/L added; 108.2 ± 4.8% at 645 ng/L added. Overall recovery of estradiol in these experiments (mean ± SD for 21 determinatiOns) averaged 101.9 ± 7.0%. Assay of 32 serum specimens from women by both the direct (y) and an extraction method (x) gave the following linear regression statistics: y = 1.12x-1.3, r= 0.998, 
Materials and Methods

Materials
Recovery Studies
and reconstituted extracts of control sera and patients' samples into labeled tubes, and add 500 L of buffer to nonspecific binding and 0" standard tubes. Add 100 L of 'I-labeled estradiol tracer to all tubes. Next add 100 pL of primary antiserum to all but the nonspecific binding tubes. Vortex-mix, then incubate at 37#{176}C for 30 mm. Add 500 pL of secondary antiserum and incubate for a further 10 mm at room temperature. Separate free from bound tracer by centrifugation (10 mm at 2500 x g, 22#{176}C) and decant. Measure the radioactivity in the pellet.
Results
Standard curve. Figure 1 shows typical standard curves for the direct method and for the extraction method. The standard curve for the direct method exhibits adequate sensitivity (a reasonably steep slope for the standard curve) throughout the range of 10-700 ngfL. However, because of the relative flatness of the curve and the resulting higher imprecision of the assay above 700 ng/L (see Table 2 ), we routinely dilute specimens containing more estradiol than this. Assay sensitivity, based on 2 SD of the mean of 20
replicate tests of the zero standard, was 2.6 ngIL. For the direct method, % B0/T ranged from 51 to 62% and the nonspecific binding was less than 3.0%. Total counts for the direct assay were greater than 20000 cpm four weeks before expiration of the kit. Precision. Specimens and controls were analyzed in duplicate by the direct RIA method, and single extracts of specimens and controls were analyzed in duplicate by the extraction REA; the results for within-run precision are shown in Table 1 . Within-run precision data for the extraction method reflect only the precision of the RIA and do not assess the contribution of variable extraction efficiency to the overall within-run precision. Day-to-day precision data for both methods, obtained with control sera, are shown in Table 2 .
Six technologists performed these assays with the direct method and four technologists used the extraction method.
Accuracy.
To assess analytical recovery, we measured estradiol in seven serum pools by both the direct and the extraction methods. As summarized in Table 3 , the recovery Table 1 
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0-100 100-300 for the direct method averaged 10 1.9%, while the mean recovery for the extraction method was 95%. These data were collected on two separate days with the direct method and on four separate days with the extraction method. We measured estradiol in 32 specimens from women, by both the direct and extraction methods, on three separate days. As shown in Figure 2 , results by both methods agreed very well.
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Several specimens containing high concentrations of estradiol were assayed at various dilutions; typical results are shown in Table 4 . Similar satisfactory results were obtained with dilutions of sample extracts assayed by the extraction RIA (data not shown).
Hemoglobin (s3.0 g/L) and bilirubin (sO.25 g/L) had no effect on the direct assay. To test the effect of lipemia, we prepared a pool from lipemic specimens (milk-like appearance, triglycerides 
Discussion
The direct estradiol method was satisfactorily precise and accurate during our evaluation. The 12% positive bias as compared with the extraction method is likely due in part to less than quantitative extraction. We did not carry out antibody specificity studies, but the manufacturer's data and the very good correlation of the direct method with the extraction method suggest that the antibody used possesses the required specificity.
Because of the multiplicity of estradiol reference categories, we have not yet established our own normal reference limits, but rather are using those supplied by the manufacturer. We have measured daily estradiol concentrations in several human menopausal gonadotropin-induced cycles, as well as spontaneous cycles, and observed the expected exponential increase in estradiol (5). The direct assay has the advantage of a slightly shorter total assay time: about 5 h vs 6 h for 12 patients' specimens. Furthermore, the direct method requires about 2.5 h less "hands-on" time.
The extraction of estradiol from serum is not only time consuming but can also be a source of serious analytical error. During our recovery and correlation studies, we occasionally (in about 3 to 5% of the specimens) observed grossly low values of estradiol; these were associated with the persistence of insoluble lipid material after addition of buffer to the dried lipid residues. In these instances, resolubilizatiom problems were not encountered when the extraction step was repeated; the repeat estradiol values were much higher than the original results, agreeing well with the expected values in the recovery and correlation studies. This sporadic problem of incomplete resolubilization, apparently an unpredictable event not attributable to some inherent property of the individual serum sample, requires implementation of suitable quality-control procedures to avoid the reporting of a falsely low result. Use of the direct method, of course, circumvents this problem.
